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[Ji.eM] 

^Mlfe ^-^1-4 ° a v i2#^ #-§-*13 -§- 0 ^^: *fl 

i^Jl, ^7}o\) ^o]5_ sfM-Sl *|s.s.A]7ll- X^Rr ofl^Efle ^^jj. ^A^l 



°H^^1 ^ ^ ^f^-§- # D HA CATALYST FOR ETHYLENE HOMO- AND CO- 
POLYMERIZATION} 

7)7]Q E| Bf-g- Jl^fl ^uj)6j) ?H4. 

^i±7l ^£1- ^fe <£S^ olo.^, oflAj- ul 7 1a o V ^^*V ^ 

nfl^ifloH ^ H^-^, °H1 4-8-3*7 ^ 3-8-^ 



2^34 #t}. S*l ^ofl^ <^*V ^Ji7] ^£7]- ^ #511^ ^ # 

D flf. <g7l 4*1) 4^1# -g-^-l- 4-8-$ H <HM #4 ^34 &4. ^sf^ri M 
£*j|SHM 4^1# ^$1-^ ° a v ^, 44, * A o v l^fls, -R-71 4^-444: ^4 
44 ^4*1)4 4-§-44 4-^l# -g-^-i- ^ «<HH oi^c-ii, 4-§-$ 

4^ ^3,642,74651, ^4,336,36051, 4, 330, 64951 ^ *ll 5 , 106 , 80751 

°11 43-34 °1 4^4^ -S-^-i- 4-^3- 444 ^ 

4#4 4-§-44 4^1 ^ 44 #4-& 4^4^ ^ ^34 $14. 44 £ 

£r #4rr ^ ^^.71 4^44, #44 t A ^°N ^ 4-§-44<>fl4 7fl 

■£S)o]oy ^ *o] oin}. iEfleo] EflE^ojH^^ nl^Ult 4^#2l 

-g-pflS 4^4 44,477,63951, 44,518,7065l44 4-§-4m &4. 

dI^-s.5] 44,847,22751, 44,816,43351, 44,829,03751, 44,970,18651, 
^15,130,28451^ 4^4 # <^44H, Hi^HH, = ^3.<|J #5.44 = 

^4 #4^4*114- <*2]- ElEf^- sj-^l-g- 4-§"44 f^^o] -f^H, 7^ 

Ji7l ^5L7f #efl^ §^ ^nfll- afla^ ^-g- iji^ji ^cf. 

t>1^4 ^15,459, 1165l44^ 34^ 444 *1H^-a] 7 ll- 7}4% liE^ 
M 44^44^ £#4tt 4^4# -g-ofla]. 3^ §^#-§- 3# £-g-44 ^1 
44^" 5l4 t^Kt 4^ iLJL^Jl $14. 4 4£44 ^4 * 

44 ^£7> -f^4 #nfll- ^ ^1D>, 7fl4*114 

4*14 $14. 



^747} S^sM ^ f^*l| ^iL7l # ^ 5tU, ^ °] 3. 

£ ^fil ^ ^ ^f^-g- #°ti H^l 



26-4 



#nH^ (i) °>zivi]# 5^#4 °^^-ir £-§-*H ^Ml# -g-^-lr 

^l^V^l, (ii) <^H1 ^ 7 J)<^ §l = s.A]7ll- i* 1 "*}^ ^iEfls S^l^ 

o s vs.Ai7ll- £fe ^e)^ sJ-tM-t- «B-<*m 4-8-, (iii) 

^tt^l ^#-§" ^7HH ^4 ^-H" # D fll- ^li^^r ?>^*>^>HS. £43 
£ o]-g-£)^ ^-S^Sl- 5^-§-4 ^ofl^ ^^ZLVll^, 

zLtii^ ^eHH ^4 I^K^Il^ i ^ A] D }ZL til ^ ^sH^, °\) 

^•Ain>zLti|^ t4°l^, % v eH^, ^^M4^il# ^4°1 

e}olHf- dflS. # ^ 5*4. A o V 4 4^Ml# ^ 27fl ^l-sL A>-g-S] 

^^4. SE#, ^7] S^f-£ 4^: ^44 4W# ^3)5. A} 



4^14 14$ 44#1:£ 444 W^-S 44^ ^ 010.4, 44 4-f 
ofl^ 4^l£ 44#4 ^4^1 44 444 4 44*i ^ 34" 4 Si 

4. <>m ^Mfe 444i>3- 44 <I44 4^4^ 44#4 €^1-3. 4^4 4^ 
$14. °fl#l-<H, 4^11^ ^ttt #^4^4 44#, 4^4 4# ^4 44#, 
ojl^EflS, oJ- 3 ^. ti}-§-A)^ 4£ 44#; 4^il# ^-4^ 43. 44, j2.44 

4, SEtt <344£4 ^fl^H'H fe*, ^ 5&^r itfls^ ti>-g-Al^ ^ 
#1-51 £ 44°fl a>-§-^ ^ 514. 44^4 4^il# 441-8: 4^4# 444 
H, -^4 <*4 44 4^4# #3.44 H, 444443^ 4i^r 1~10 

S] 444f- 3, 4^4 4^1£ #^40] y>^3i^7lS.^ 4^ 1~104 

44*14* 4^ 55, zl^ji 4444 4^4^ #^44^, 444443^ 4i 
^ 6-204 414441- 34 #4. 4-8-4 4^11 # -8-^ 4 

#4 4^4^ 44#^r 44^ -8-^4 ^4 afe ^fl*H4 4^ -8-nflt- a> 
-8-44 -8-^.5.5. 4^4 ^ 44. 

44^1 4-8-4^ 44^ -8-*U4 f^f-s.^ $4, ^4, 44, ^14, 
zieli ?fl^]4 4 4^ 44^, 4t-^.«, D fl^4#s^^l, 4-13.44, 
n4Ji *fl44#i^44 4^ 44^- 444^, l-^<3, «fl4«, 

n^ji 4^4 4£- 44^ 44t^, ^tiSH^, 4#s.s.^^^, H 
el-t^siH^, 4444^, ^jl #3.3.»H44 4£ 43.314 444^-1 is. 

4^4^ 441-4 4^]# 44^3. 444 4^4 44^4 £4 ^ 

. 



444°fl4 °^#°] 4-§-£4. <g3.%2\ *H3:-§r, °fl ESM, -*j L 

4-8:, ^1^. ^ ^44^43-1:, ^4<£i2-|-, 

^l^^l^S^r, ol^H-S-^^^^S-i-, ^<4i^4 4£ 1~2044 4^4« 
4"44tt 1- <r 9X3- , ° s V ^^^r l~127fl Si 4^441- 

Qj-S#ol ^cf. ^nflo) 5g^H7l ^ 44 fi£^r 4 3- -§"4 4*)] 

4, 4ZL4^ 4^#4 -^4, u>ZItil#J2}- 4^4 y] f-ofl 44 £444, P>ZLVil 
-g-3»£ £4 <g3.&2\ #4^ ^>zlv|1^ 44# l-§-4 ^£ 0.51:, 444 

44 3. 4 1.01-20!-, 4^- 4444434r 4 2.0!~10^4 #4. 

4^4# -g-ono) p>zitil^ 44#4 <£i^4 44t^4 ^ 

*fl*H4 ^sRr 334 44444, 4-§-£5i^ ° s ^#4 4 °cH 44 4 = 
44, 4i 4 -25°c, 44444^ -io~200°c, 43- 44444^ 4 o-isor 
°fl4 4 15£~544, 444443.^ 4 30£~444 -§-4 -^44^ 44 #4. 

m. ^o\]x\ 4-g-4^ 44^44 ^ 44£ 444 4^441- £44^r 
ofl^EflH 441-^ 2-4^44 ofl^43le114H, 2-4^-4 °fllH4431iefl 
4B, 2-4-^445.3-4 43lefl4B, 2-4^4 ^5.1^1443€ell4B, 4-4 
c^-4 ^-li4al3l4B, 4444^41- H443€3HH 2£ 44 £ l^fl 
4 4^44* £^Kr f-£s* 44-4 ^1^4^; 2-4^44 4-41 
h > uii^ 3-4 H44 ^-4sfl4B, °fl!J 3-4^44 44*WH. °fl€ 2-4^44 
4^443HB, i4 2-4^44 4^-4 44^, ^€-3-4^4-4-2-^13 H5.4 
£44H, 2,2-cHi3-3-4^4 H^4^-44B, ^^-6-4^44 ^4^1 4b, 



ol^Bl^ole, #-f-Ej-efl 0 lB, ofl^^Eflo] 

j=, o)£ = 3.^ ^EflolE > «^ oli«-^ ?NMB f ^i^H ^NMH, ^ 

s sL^-l-^ *}=LM(\<& 0.001~5#°M, 4^*>7llfe- 0.01~2-§-°l 

R n Si(0R 2 ) 4 -n r 1 , R 2 ^ &±^rA 1-1291 £SHr4i, n£ 0-3^ ^ 

^^C]o 1 ]^A)Aj^ ) C]5il^^ 13 flS.AlAj^ i Pfl^^^^Dfl^AlAj^-, v] H\] ^ ofl S. X\ 



ofltiHBH^l^, wl^BeH^l^fh °MHiiH^H^£, sJI^Helufls. 
^B^H^l^, i^B^ofl^l^^, wl^eH^H^, ^-^He) 

<*<$9\ nVzLvfl-t s^^i: aHS- I7fl^ *1HS-Al7ll- £f-*Kr <^itfl 

e ^1-4 ^s-a] ^sjs. ^i-oi o-ioo°C7i- 3 , io~70 

l~107fl^ X^r UBIjI a-b 0< a< 43 ^K!^)^ aJe]s 

R„SiCl 4 -„(R^ l-107fl^ ^71, n^Jl n-£- 0< n< 42] *}<3^)3 £ 

t§3} ti J-g-Al^ #*})<M1- 7fll^Al7jCf. #7] Ti(0R) a X4- a l- 3 

3^- 5}-^#3 f^-Sfe TiCU, TiBr 4( Til 4 3" a}^^ 33%, 

Ti(0CH 3 )Cl 3 , Ti(0C 2 H 5 )Cl 3 , Ti (0C 2 H 5 )Br 3 , Ti(0(i-C4H 9 ))Br 3 4 #^3.4$ 

^saIeIe)-^-, Ti(0CH 3 ) 2 Cl 2 , Ti(0C 2 H 5 ) 2 Cl2, Ti (0( i-C4H 9 )) 2 Cl 2 , ^-3^ Ti (OC 2 H 5 ) 2 Br 2 
3- 2£ ^^133^", Ti(0CH 3 ) 4 , Ti(0C 2 H 5 ) 4 , ^3^. Ti(0C 4 H 9 ) 4 ^ 

^]B3-° a v ^-Al33^ <^3. 1:^543. £tb 33% Wi-3 £ 



^ &4. 4^1* 44TT ^2-®. ^ 44^ 3^#o] 

$7] ^^"R„SiCl4-„l- n J^*>^ ^45- s)-tl:4 ^-sL^r 4 < §5K14^ 

4, iHBem^s.^, ^nmem^^, siNHEit^^ ^ ^ BE) 

#5.5.^4, t]iic]t^^, 4°fl , i4#^^?}-, 4a11 1 li4#SiL^4, oflfi 
2lN4#^3-^ ^4 4 #3.^4, H5H€#S3.^ ^4 5Lic# 

5.5.^4# °fl3. I" ^ 5^4, ^7]^ 4^4 -M. ^ofl Af-g- 

^ &4. hHM$ ^4-^ ^ttf 4-°JsH14^44. 

PfZLtil^ ^# -§-<2*-g- zfll^l^ *}] 4~g-^ ElE}^- 4W4 s\- 

^#4 £W4 ^314 4^11£ 4tM- 1## O.l-2001-o} ^#44, 4 

^44?^ o.i-§~ioo-§-°1ji, 43- 4^.44^3=. o .2l-~80*oi4. e)4^- 4^#4 
^34^- 4W4 -£^4^ #u]^ 0.05-0.957} ^#44, 43- 4^44713.^ 
0.1-0.844. 4-^4^ 4^1- -g-*»4 44¥ 4tM- ^ ^4^ ^tfsl ^#^§- 

^-g-^m ^ #-§-S?H 4*fl JL*H ^£4 S.<£4 EL7)±r #o] #44 

4. 444 £ 1^4 >f^Kr #^a7i, zieJul f^-*fl4 ^ji7i H^t- 

24 4*U4fe #44 44ir 4^-1-4 ^4€ sJ-^-f-4 £^-#4 <#4 n £^4 
1- -B-4*Hr -8-4*1-4-. D J4 4 ^41- ^44£ £ 1^4 
^41- 27171- 4^4. ^4^ 4^4£ 4^1- -8-^4 44^- 4^-#4 4 
^-#4 £^#44 ^£4 ^-£r £2414 ^44fe 

.... . .. - 9fi-in 



-I-3H 50T>150TC°1H 0.5aR>~5a1# ^> ^-g-A] 

B}-g- 3j-^#£ B) E}^j- ^o}c t ZL^Jl <2H*A] ^71^ ^^7} 1-2071] o] ^ 

^l^o^A^Bl-^-olc]-. T^ofl ^#5- A>-g-^ ^7} $14. 

^ W^S^l^fe- E^W ^-EHHi^ °^ A 1 ^¥7]S] ^i^7> l~87fl<y ^^l^- 

^ U A 3r°A*\7\) ^-§-£4. °1 # D B^r <2^#^ ^ 

^4 l-^-C l-M, -4-Dfl^-i-€^!, 1-^)^14 Ik-Sr ^ 3711 oi^-o^ 

neli ^f^^ls. £- 1^1 ^ jisfl zi-l- eIbHb- #*H4, (ii) ^ 

£ Jl^ll ^ ElEf^- ^nfl ^ HV-g-ofl A^O. S A}-g-S)7] £ 



*m ^ *d^£ ^ t^^s. i-4*H ^#-8: -ff*M45.3. 

f^ofl #SH4 igAjvg. ^T^Rr t-fl S-g-^ ^4. *4 #EH/#nflo} 

^l^lxr cfl 7 fl 0.1:1~20:H4. 

£ -B-4$ -?M^r MR n 4 ^#4-2-3. S.?m t= 9X^}, 

^7}o\)*] m£ 4^mi#, 43, iH^lw, £#4 ^ ^7i#a 
sife mA^ ^^£°H, R£ ^lH, 41, «]^, 41, 

l~207fl^ ^711- 44^1H, ^ ^£4 ^^>7>1- a a] ^-4. J5L4 4^*} 
I7fl~67fl2] ^7l# 7}& Be)^ W*lw4 °ll-4 -&^j-#oi ^44. ^-fofl 

444^ o]l^o a Vs Dl - 4^3.4.0)=, cHUg^n]^- #jjL4°l=, ofll^n]^ 

^4#S4°1^, cjoli^lt^l^l^^ ^ *V 7fl o1a o vo^ ^-s^l 

^ -fM-g-nfl ^HHH 4# ^fe ft^W -H-71-g-nfl ^4 

"flails, ^ 5^ 714 43-#4 4*fl*HM ^3)€4. 

ojjAj. ^4 ^-fofl 4^4$ ji^l 4# 44-. i B fl(i)fii 1^ 

tH v 4 ^J£^r -M lel^ofl cfl^H ^nfl4 44^- ^45. 4 0.001-5 ^ell-, 4 
^t}?]}^ 4 0.001-0.5 ^Bl#o]4. -g-afls^- 314, ^4 n-^fh °1^ 

4#S*»#, "1114 #3. ^#4 ^ t^r £^ 4#sLim, l-^^l, 44*3, 



s.u>^, #s.s.^^l t 1-5.^4^31, ii-c]fisil^!4 ^s.^ 45.4 

7l#f^S] ^-f -H^l ^-1" 44^ #nfl(i)5l f^tfl<3 x^E^l tfl*H 

^uflo) e)e1-§- ^^fs. 4 0.001-5 4^47^ 4 0.001-1.0 ^1-, 4 

3. 4#44-7fl3.fe- 4 0.001-0.5 4fe- 5}o| ^4. 

-fM #^ 4^#(ii)4 4^3^ iH^lw Q*}^ 7fl#*H ^(i) 

^ 34 3144 ^ 4 1-2000#^1^, tf* 4#4*Mlfe 4 5-5001-4 -B-^44. 

f^il: ^7) ^*fl ^ ^ ^*<H ^ 

£^14 ^44. <H43^-3_ 4 20-200°C7} 3^44 , 43r 4^4445-^ 20 

-95°C7f #4. f^44 4^14 43£ tfl7]<y-~ioo7i<y°l 3^44, 4^r 444 

f\7]3Jr 2-5071 #3 43 °1 3#44. 

£ t^)^ #*H4 4-§-^"& ^7>44 44°i f^*H ^ 4-§- J 2 c Hl 
4-i- £4^4 441- o] -g-o)ofl4 #3 0.3. <£44 -g-g-^l^CASTM D 1238) 

s. 44^4. -§--§-4^ £4^°1 7 -H-t4 a 7)} 4444. 

£ 1^4 ^44*344 £44 ^4#£- ^44 ^M^i 4^f-*ll sfe 
U€4 q -#3144 ^4*fl°M, f^l4 ^ c fl #44 4 

47} ^£.4*1 3U, -f^4 ^iL7l ^514 4^4-1: 4^ 514. 

£ ^ o. ^444 HlHofll- f-*H ^ ^14 1i444. £ 



i 

Jl*fl 3|-f- E) E}--g- #nfl^H^ 4^ 3^0} 4^^. ^ H ^113:^^4. 
(i) ^^11 : nj-ntil^ 4^ 

^-^71^ 71^1^ H«>7l7f ^^1^ l.OL «}-g-7)o11 M gCl 2 

9.5g(0.1#), #-¥-3! 400ra£l- 300rpm°-5. JSI^t!: 2-<=>fll^^ 

62nrf(0.4-§-)£ 3s -&-£f- 120°CS £&t±& 3aR> ^ #-§-^1}. 

M g<H*l ^ -§-°-^ 70°C5. ^^4. 

70°CS 4^.M1^ -§-^°fl 2-*l=^-Aloi)^ ^E^-ol-H^^ojE 1.2,^(10^ 

(iii) #7fl : e]eH3- aj^s a^^s) ^#0] ^ 

A j"7) ^(25°C)^.S. i^^H 4^e]e}^ 30m^ a^^^s 30 

o] ^-ofl^. cf -g- ^ Jl3f|#oj| s=ojl 300in^ 4<g3j-E}^%- 100M1- ^ 



iootcs. ^*4tl 4 2*1 £ -fM4£4. 4 £-§-4* 

^444 -^4 4 < 3^44 : B-4 *1141 ^44 ^ 400m*t- ^ 

434^4. ^4 aL*H # B fl4 44-ff 3.6%°1&4. 

-g-^ 2444 5L<& ^-g-711- £^1 D a V 4 * ^4£ ^-BflS i£^£ ^ 4^ 
4 4^-§- 33] 2:444 £-§-4 ^ 4^ £#7] 3. £1:534. n-*^ 1000 

rail- #-§-7H ^SJtt ^ B4 0 M < iH L 4 : ff 2^4§4 £4 7) 

§AS 0.03^e|l-^- ^44^, t£ 2000inil- ^°J43i4. S£4 700rpm°-3. S 
£4?1£4 £-§-715] 80 ICS. -§:4^ 43 "I: 80psiS. 4^§- £ 

4 4 ^"4 ^^-i- ^44534. f^°l #W £-§-44 4£°-5. 44^, 

^H-g-ir^l 4^4 <i4^ -§-4# 7j-<5}^4. ^44 £4^3 ^ 50 

TT4 ^l^^l^ 4^ 64 £ «flAfl #4°M^ 4 £4. 

%4(kg ^bH^/HeII" Ti)£ 4-g-tl- #^fl^(^sll- Ti)4 A 344 
^4(kg)4S 4445S4. 14^ ff^ ^i£7] ^IE(gM), -§- 

-§-4^r(g/i0£-)4 4?fl £H 444^4. 
-g*H 2 

^ahi H4 (ii)£3H 4^4£ -§-4-1: 4-8r(25°C)Jl3. 2:444 ^ D fll" 
^2:4324. 42:4 ^ D ti4 44^ 3.2%4&°.4, ^4i 14 £4 ^4-8: 

4*1452^- n iH 444&4. 
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.^aH 24 *r^42, ^ ^ (ii)#?H 2-*]£.s-Al6j|^ ^EKHfiflWH 
2.4m£4 ^^s E flHE)-ofls.A>olH 10.0M 4-§-*H ^l£^H, ^£ # 

nfl4 B| 4 13" 2.9%^lxt4. f^#-§-8: ^HU4 ^4*}^-°^ ZL 

14tt fill 44^&4. 

^Hl 4 

3.6in44 ^-S-^^H^H^ 10. (M* 4-§-*M # D tit- ^la^n, # 

ufl4 2.5%4&4. ^ti>-§-£ -^HlS] ^^O.S ^Ja)^ O.^ ZL 

5 

*jA]afl 2 4 ^nfl^ (iO^H 2-4^4^11 °fl44a.l3l4B 

1.2m£4 ^4^lB4^4 0 l^- 5. (Ml- 4-§-*H #*fllr *))2:45^, 42:€ # 

nflo] E]4^- 3.5%4a14. #^ ti J-g-^ ^HU4 2:?i6.S. ^44£i^ ZL 

14fe SH 444] & 4. 
^4°fl 6 

^Ajoj) 24 4^ Ui)#3H 2-4^-4*11^ Dii44at£fl^B 

1.2nrf4 ^^lH4°fl^44H 15. (Mf- 4£44 ^fl* ^fl^VSU, a 

nfl4 44^- 3.i%4£i4. f^#-§-£ ^HU4 4144^4 zl 

14fe 3LH 444^4. 



2S] ^Dfl^i 4^ (iii)#3H4 A\<*$Z)^ 3(M 4 A}^^ 

^ 30m* £^-§-^4 44 A 1#-^ 2^«H #^1- afla^ssU, # 

nfls) E) 4tt ^£ 3.8<H&4. *MHl3 2lH°lS, ^4^0.0} n 

^A]ofl 8 

^Ajofl 2^ ^1)12 43^ (iii)£?lH4 4^444^- 30m£4 a^^aj^ 
^ 3(M £^--§-^4 444#* 2aR>^S S^sH ^fl-fr ^^i, ^ 

nflo] SJ-ig^ 3. 6 %o] ^4. ^^-g-^ *J*Hl4 2:?! A3. ^Al^^O.^ ZL 

^4^ SH 44^534. 
^^1 9 

H A i ^ 1500m*-!- <>l-g-*M f^thi: ^Aj^^Jl zl 

IH 44^&4. 

^ a] oj| iQ 

£H 44^&4. 
*3*H 11 

?b 400lD«# 4£44 ^oflf- ^S^JI, 4^ ^4 44^- ^£ 3.6%4Sa 

4. f^#-§-£ I 5 ) ^44^4 zl IH 444&4. 
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lis] ^42- ^ ^ (iii)£3HH a}<*^e]e]% 40. a}^ 

aJe1^20.(M* 4-8-*H # D fl* ^l^}^, ^£ # B flS1 3^ 3.8%ol 
^aH 13 

^^^40.0nrfl- #°fll" ^2:*>^aL, ^12:^ ^ D fl^ 3.4%^ 

-g*H 14 

#nfl^|2: 4^ # (iii^HH A>rt^.El^ 40.0ial>3 A}-<* 
^Bl^20.0nrfl- A}-g-*H #*fl* ^*>2U, #°»13 33t3" ^£ 3.9% 

o]5a3. f^#-§-£ 41 A H is] 2^ AS aja]^o|ii zl siofl q-Efvflojnf. 

^*1<4 15 

AjAH 23 #nfl^]^ 4^ ^ (iiO^HH A}<*S]-E]e]-^ 20.0^3 A}^2]- 
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